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The study of animal parasites and parasitism has in recent
years developed into one of the important fields of scientific
investigation. The fruits of these studies have shown that
animal parasites play a tremendous part in the production of
disease in both man and lower animals. Parasitism is a phe-
nomenon which is not limited to the surface of the body or certain
internal organs. One may be faced with this disease problem in
any part of the body down to the unit of structure, i.e., the cells
themselves.
This paper will deal with the parasites which are chiefly of
dermatological importance and which principally fall into the
acarine and helminth groups.
MITES
There are five different families of mites, the Dermanyssidae,
Cheyletidae, Trombid'iidae, Sarcoptidae and Demodicidae which
contain forms that damage the skin of domestic animals, and
four of the families play a part in alterations of the skin of man.
The Dermanyssidae contain two forms, the Dermanyssus gal-
l'inae (Common Chicken Mite) and Lyponyssus sylviarum (North-
ern Fowl Mite), which are exceedingly damaging to poultry as
blood suckers. The former (D. gallinae) does not live on its
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host continuously but merely visits its host for the purpose of
sucking blood, this usually occurring when the birds are on the
roost. After having completed its meal it leaves the host and
hides away in retreats about the building. The second species
(L. sylviarum) differs somewhat in its habits in that it usually
remains on its avian host continuously. This mite frequently
produces a marked dermatitis due to irritation produced by its
blood sucking habits.
The common Chicken Mite occasionally becomes a serious
problem in man because of the close proximity of the hen house
to the home, or aviaries in or adjacent to the house which become
heavily infested and as a result the mites swarm into man's
living quarters attacking him and thereby causing much irritation
and discomfort to the skin. The Northern Fowl Mite may also
become a human problem because of infested wild birds nesting
in boxes or vines attached to the house. Quite recently a case
was reported in Connecticut where members of the household
were suffering from a skin condition produced by these mites.
In this instance they were introduced by infested birds which
were nesting in vines growing on the side of the house. The
nests were removed and the house was properly treated and the
problem disappeared.2
The members of the family Cheyletidae are of no importance
as far as man is concerned in that they are only found on the
skin of small mammals and birds, and in the quills of birds.
The individuals belonging to the family Trombidiidae are the
so called "chiggers" or "red bugs" or "harvest mites." They are
brilliantly colored, most of them being red or scarlet. The
adults and nymphal stages are free living and feed upon the
juices of plants and small arthropods. Only the larval forms are
parasitic. The various species of larvae attach themselves to the
skin of their hosts by their mouth parts for the purpose of ob-
taining food which consists chiefly of the lymph that collects
beneath the epidermis. In man the lesions first appear as small
red points on the skin, accompanied by an intense pruritis.
2 See also Sulzberger and Kaminstein's recent report of human dermatoses
due to mites of pet canary birds. (Archives of Dermat. and Syph., 33: 60, 1936).
PAItASITIC SKIN DISEASES OF DOMESTICATED ANIMALS 315
These minute elevations are soon followed by the development
of a surrounding wheal. The regions most frequently attacked
are the ankles and legs, the external genitalia, the groin and the
waistline or other parts where belts and other tight fitting clothing
may interfere with the upward migration of the mites on the
body surface. In the domestic animal group the young fowl
seems to be the most severely damaged. Frequently these mites
are responsible for deaths of young poultry.
The iSarcoptidae contain five genera of mites which are respon-
sible for various forms of scabies in our domestic animals. One
of the genera, the Chorioptes, causes a localized type of mange.
In horses and sheep they attack the regions just above the hoof
where they cause a very severe dermatitis with the production
of epidermic scales and encrusted material. The lesions seldom
extend beyond the knee and hock of these animals. In the
bovine race similar changes are produced but the mite as a rule
first attacks the base of the tail and spreads in a more or less
restricted manner to other parts of the body.
Another genus of importance (Cnemidocoptes) in domestic
animals contain forms which produce several varieties of scabies
in birds. One of the mites is responsible for the so-called "body
mange" in which we have produced a dermatitis on the feathered
parts of the skin. Another species produces scabies on the non-
feathered parts of the legs and upper surface of the toes. This
condition is frequently referred to as "scaly leg."
Cats are infested with a form of mite (Notoedres) which is
more or less specific. This mite also produces typical lesions of
scabies, the alterations first appearing about the head and finally
speeding to other parts of the body. This parasite is extremely
destructive if the condition is left untreated.
A fourth variety of mite (Psoroptes) of extreme economic im-
portance produces a disease known as "scab" in our domestic
animals. This genus has a number of species but the ones of
most importance occur in cattle and sheep. These arthropods do
not penetrate the skin but live in groups or colonies on the
surface. They also produce an intense irritation with the forma-
tion of crusts or scabs in the wool and hair. This soon brings
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about a loosening of hair or wool. The writer has seen cases in
sheep where practically all of the animal's surface had been
denuded of wool and the body was covered with scales and scabs.
In these cases the mites were so plentiful that they could actually
be seen with the naked eye.
The last genus in the family Sarcoptidae to be discussed is the
Sarcoptes and this is the only one of the genera that contains
forms which are directly parasitic in man. In this genus we
find the mite which is responsible for scabies in man and various
species of domestic and wild animals. The sarcoptic mite in
animals just as in man prefers locations where the skin is ten-
der and the hair thin; therefore, we may find the first changes
present in these regions (face, neck, etc.) in the various species
of domestic animals, but they eventually spread to other parts
of the body. The itch mite is one that burrows below the sur-
face of the skin forming tunnels more or less parallel with the
skin, sometimes a few centimeters in length. The inner end is
somewhat deeper than the portion near the orifice. In these
burrows mating takes place and the female deposits her eggs.
As the mites feed in these tunnels they deposite minute fecal
pellets which are believed by some to be responsible for the
vesiculation and excruciating pruritis, which becomes more in-
tensified by warmth of the affected parts.
In our domestic animals the lesions are somewhat similar to
those found in man. However, in swine the integument probably
becomes proportionately much more thickened, having some-
what the characteristic pachyderm skin. In the other animals
the scab formation is more pronounced then in humans because of
the thick hair coat. The writer has seen this disease in foxes
from the wild on several occasions, and in all of the cases the
encrusted material was approximately a half centimeter in thick-
ness. The mites of this genus have more or less "host specificity"
but man frequently becomes infested with the lower animal
forms. The human being is more often exposed to the dog, and
perhaps for this reason the mites infesting this animal are
frequently transferred. The writer quite recently observed three
cases in which the human beings contracted scabies from the
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dog and all of them were in women. When contracted from the
dog the lesions usually occur on the arms or about the neck.
Cases have also been reported where individuals riding horseback
became infested on the medial side of the leg below the knee.
The last of the acarine parasites to be considered is the genus
Demodex of the family Demodicidae. The mites belonging to
this group are the well known follicle mites which burrow into
and live in the sebaceous glands and hair follicles of both man
and animals. This mite is quite different morphologically from
the various "scab" mites in that it is very minute and worm-
like. The worm-like appearance of the adult is due to the great
elongation of the abdomen, which is marked by numerous fine
lines and tapers to a point at its posterior end.
In most cases these parasites cause very little inconvenience
and their presence is not even suspected. In Europe according
to the findings of Gmeiner and others a large proportion of the
population are infested but in the United States it is in all prob-
ability less frequent. However, Ayers and Anderson (2) reported
over 40 cases in 1932 which stimulated new interest in the patho-
genic role of this mite. These workers found it to occur most fre-
quently in women, due to the use of face cream instead of soaps.
According to some authors, when the mites become numerous in
the hair follicles or sebaceous glands they are sometimes respon-
sible for the development of the so called "blackhead." Many
other workers have found this parasite to be associated with
various forms of dermatosis and dermatitis but in most instances
the data was not of such a nature as to prove that the mite was
the cause of the malady.
The animal in which the Demodex mite is responsible for much
damage is the dog. In this animal it is associated with the so-
called Follicular or Red Mange. In typical cases of this com-
plaint the mites are present in enormous numbers in the follicles,
but Gmeiner and Mettam suggest that the Demodex Canis is
not the actual cause of this type of mange. They indicate that
it is due to some of our pyogenic bacteria. This is without
question true in part but there cannot be the slightest doubt
that this mite is the primary factorin the production of demo-
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dectic mange in the dog, as it prepares the ground for the in-
vasion of bacteria into the hair follicle and sweat-glands and it
probably carries microorganisms down into the skin of its host.
Clinically this form of mange varies greatly, in that it sometimes
assumes a pustular form characterized by numerous pustules
accompanied by crusts and with lesions extending over the
greater part of the body; while in other instances it can be
scarcely detected. In this latter type of case the dog merely
becomes a source of danger to susceptible animals or the dog
himself may develop an extensive mange subsequent to some
devitalizing factor—such as hookworms.
Demodectic mange also occurs in our other domestic animals
but it is far less serious than in the dog. In cattle it very often
assumes the nodular form, the nodules sometimes developing to
the size of a walnut. One of the outstanding features in this
type of mange is the slight amount of itching in comparison to
infestation with the sarcoptic mites.
DIPTEROUS LARVAE
Dipterous larvae frequently become a problem for the derma-
tologist in that some of the well known grubs which infest
animals produce various alterations in the skin of man. The
Hypodernia, or common cattle grub, has been extracted many
times from the human skin. They are usually found in the
subdermal tissue, where they produce what is spoken of as
"creeping myiasis." In infestations in man there seems to be
a tendency for the larvae to migrate toward the head where
they are usually removed. These migrations are often extensive
and quite rapid, accompanied by much pain. The Gasterophilus
larvae (horse bot) may also produce cutaneous lesions. The
larvae usually enter the skin of the exposed surfaces and migrate
through the lower layers of the epidermis with the stratum germi-
nativum or corium as its base. These larvae may migrate in
the skin for several months forming serpiginous tunnels. Grossly,
the lesions may resemble those produced in the human skin by
one of the dog hookworms (A. braziliense).
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HELMINTH LARVAE
Several varieties of helminth larvae are associated with patho-
logical changes found in the integument of both man and animals.
Perhaps the work best known in this country is that of Kirby-
Smith et al. (9) who discovered that the third stage larvae of one
of the dog hookworms, the Ancylostoma braziliense was responsible
for "creeping eruption" so frequently encountered along the
Southern coast of the United States. This condition has also
been reported from widely separated areas throughout the world.
The lesions produced by the migration of these larvae are those
of a linear, tortuous and serpiginous eruption accompanied by
an intense pruritus which frequently promotes scratching with
subsequent purulent dermatitis. This type of infection occurs
when human beings expose their skin to moist shaded sand or
earth which has become soiled by fecal material from dogs and
cats infected with the A. braziliense. The serpiginous tunnels
are produced in the integument in the course of two or three
days following exposure to the infective soil. Fülleborn (5) has
shown that another dog hookworm larvae, Uncinaria steno-
cephala, is capable of producing skin disturbances similar to the
A. braziliense. He showed further that the larvae of the common
dog hookworm, Ancylostoma caninum, may cause the same
condition, although, as a rule their entering the skin leads only
to the formation of itchy papules. He observed further that
when larvae of this parasite burrowed into the deeper layers and
migrated, large swellings and a marked pruritus were left in
their trail. In one experiment on himself he found the larvae
started to migrate on the fourth day after entering the skin and
continued for two weeks. In this observation the edema became
so pronounced that it was necessary to make incisions into the
swellings in order to prevent stoppage of the circulation. Fülle-
born indicated further that these swellings did not occur in all
cases. It is also apparent that not all larvae of the common
dog hookworm are successful in penetrating the skin. Fülleborn
(7) infected himself with the Uncinaria stenocephala and produced
creeping eruptions on the lower arm. As long as four and one-
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half years later he still observed periodically, at the same site
small swellings that disappeared within a few hours. He sug-
gested that these eruptions may have been due to periodic
secretory activity of the larvae present in the tissue.
Another group of nematode larvae attracting considerable
attention because of the skin disturbances they produce are the
microfilaria. Underwood (10) found that a form of dermatitis
in horses commonly known as "equine dhobie itch" was caused
by microfilaria and was merely a form of equine filariasis. He
defines dhobie itch as a verminous dermatitis, chronic and remit-
tent, characterized by the eruption of single or multiple areas of
papules and nodules which contain microfilaria. Alicata (1) has
also studied lesions in the skin of horses in which he found micro-
filaria believed by him to be the larval form of the Onchocerca
reticulata. This parasite is transferred from animal to animal by
species of mosquitoes. Another species of microfilaria trans-
ferred by a mosquito is the Dirofilaria immitis which is found in
the right heart of the dog. This larva is also capable of producing
an ulcerous dermatitis in the dog according to the observations
of Vaillis (11), and FUlleborn (7) reports a case in man where
skin lesions are produced which he suggests may be due to one
of the microfilaria. With the above evidence to show that the
microfilaria of various species of Filaridae play a part in the
production of dermatitis the writer wishes to suggest that it
may be possible that the inicrofilaria of the dog heartworm may
occasionally play a part in some of our obscure cases of dermatitis
in man as this parasite is definitely on the increase in this country
and is also transmitted by various species of mosquitoes.
A discussion on parasitic forms responsible for various types
of skin diseases could not be complete without some mention of
the Schistosome cercariae which are responsible for schistosome
dermatitis. Cort (3) found that some of the "non-human"
species of Schistosome cercariae were able to penetrate the human
skin and produce an intense itching, with uticaria-like blotches.
The affected regions became swollen and painful with the forma-
tion of papules which became definitely pustular. Cort also
found that these lesions always occurred about hair follicles.
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Schistosome dermatitis reaches its height about the second or
third day and usually disappears by the end of the fifth day.
Cort (4) has shown in later publications that this form of derma-
titis is widespread in the TJnited States and that at least five
species of non-human schistosome cercariae are known to produce
schistosome dermatitis in man.
In conclusion, it may be well to point out that parasitic dis-
eases in the skin of both man and animals are in need of further
investigation.
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DISCUSSION
DR. FRED D. WEIDMAN, PhiladelpMa, Pa.: We have had a number of experi-
ences at the Philadelphia Zoological Garden in the transmission of animal para-
sites to man. Scabies was transmitted from camels to no less than twelve of the
contacts,—not only the keepers but also employees of a certain rendering estab-
lishment who carried away the carcass. We have had several instances of scabies
in the anthropoid apes (the orang-outang and chimpanzee) and one instance of
transmission to the keeper and from the keeper to his wife.' To experimentalists
animal parasitism is important. In rabbits the crusted ears and toes are due
'Certain Dermatoses of Monkeys and an Ape. Weidman, F. D., Arch. Der-
mat. & Syph., 7: 289 (March), 1923.
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to the presence of two parasites, Psoro pies ion girostris and Noteodres cati. White
rats are extremely liable to a red mite affecting the ears and nose, associated with
tiny papillomatous growths. I have always felt that there is here perhaps a little
test object for tissue hyperplasia and perhaps some relationship to cancer.
As regards Demodex, I have observed a number of demodeces in sections which
have come through the laboratory routinely not only as seborrheic keratoses but
also basal cell carcinoma. It is high time that someone compared the incidence
of these parasites in the normal skin of the face around such lesions. This has
not attracted attention before because it is so extremely difficult to identify
Demodex in sections of the skin. The parasite is extremely delicate in its struc-
ture and can be easily passed over under the guise of keratinous material. Those
familiar with the identification of these parasites will be surprised at the fre-
quency with which they are met in sections. An English pathologist has re-
ported an incidence of something like 35 per cent in cases of mammary cancer.
The parasite of the hog, Gnathostoma, is responsible for some cases of creeping
eruption in Japan and Formosa. In Florida an atypical fish tapeworm has been
found to cause furuncles of the hands; Stiles identified the parasite as Sparganum
protiferum.
Another comment I want to make is in relation to the "ids." Dermatologists
are not, I am sure, satisfied that the type of eruption met in scabies can be solely
accounted for by the presence of the parasite. It seems inconceivable, recog-
nizing the difficulty we have in discovering the parasite in the tissues, that each
one of the hundreds of papules contains the parasite. There must be a very
definite "id" factor in the eruption. I realize that in animals the field is not so
favorable for the study of "ids" since the hair is so bothersome; nevertheless,
I would like to ask Dr. Martin whether he has observed a similar condition in
any of the parasitic infestations of the lower animals.
Dr. Helen Ingleby has been interested in Demodex infestment in dogs, and has
had good results from treatment by tartar emetic, a drug which is specific in bil-
harziasis. That is important in relation to what Dr. Martin said about cutaneous
bilharziasis of man in the United States. I wonder if Dr. Martin can give us
any information on the use of tartar emetic in the treatment of these parasitic
diseases?
DR. GEORGE MILLER MACKEE, New York City: Dr. Martin has limited his
talk to the animal parasites. In closing perhaps he will mention some fungous
affections common to man and animal. Recently we have had an interesting
experience with ringworm of the scalp in which all the children of a family were
infested. They brought a cat to our mycological laboratory. It was clinically
normal but when examined under the Wood filter, many infested hairs were
found. The cat was a carrier, without any clinical manifestation of the disease.
I would also ask Dr. Martin if the Sarcoptic and Demodex mange of dogs is more
common in long haired dogs than in short haired dogs, and also whether the so-
called head or ear mange in cats is transferable to dogs?
Dn. HAMILTON MONTGOMERY, Rochester, Minnesota: I was interested in what
Dr. Martin had to say about the Gastrophilus and Ancyciostoma larvae because in
dermatologic literature many are confused by the term "creeping eruption,"
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which is applicable to both diseases and which in the northern part of the United
States, with the exception of the Atlantic coast, is almost always due to one of the
forms of gastrophilus larvae. In the south the lesions are more frequently multi-
ple and are due to one of the forms of Ancylostoma larvae. The latter is much
smaller and easily distinguishable from the larvae of Gastrophilus in histologic
sections. Lesions of creeping eruptions can also be caused by Hypoderma and,
as Dr. Weidman says, in Japan by nematodes of the pig and cat of the genus
Gnat hostoma. Multiple pustular lesions with regional adenopathy but without
any gyrate or linear configuration may be caused by the larvae of the Wohlfhartia
vigil. This latter condition is frequently referred to as myasis dermatosa.
DR. GEORGE S. WILLIAMSON, Ottawa, Ontario: I was particularly interested
in Dr. Martin's remarks on sarcoptic mange. Within the past year four cases
of animal scabies in humans have come to my attention. The source of two of
these was foxes, in fox handlers, and in two the source was dogs. In each in-
stance the mite was easily demonstrated on the animals, but not in the humans.
In man the primary lesion is a papulo-vesicle and not a burrow; the distribu-
tion of the eruption is that described by Dr. Martin. The patients will get well
in forty-eight to seventy-two hours without treatment provided the source is
removed. The mites apparently gain access to the skin at the wrists and ankles
and are host specific to this degree, that they are unable to survive in the human
skin beyond seventy-two hours. I am inclined to believe that sarcoptic mange
in humans is not as uncommon as one would think.
Da. REUBEN FRIEDMAN, Philadelphia: I was interested in Dr. Weidman's
comment on the possible origin of the many hundreds of small, papular lesions
sometimes seen in scabies and which certainly are not the result of the burrowing
activities in the adult female nor are they due to the traumatizing fingernail.
Dr. Weidman suggests an analogy between these lesions and the "id" type of
lesion seen, for example, in fungous infections. It seems to me, however, that
such an analogy is more apparent than real. I think it was Hebra, back in 1844,
who claimed that the granular lesions of scabies were produced by the larvae of
the acarus in their peregrinations over the body. Gudden published illustra-
tions, in 1889, depicting the presence of a larva in such a papule and also within
a pilo-sebaceous follicle. I have time and again tried to find the acarus at the
bases of these minute, punctate lesions with no success. I have, however, often
found remnants of the acarus in larger papular lesions which evidently had de-
veloped on the sites of burrows. I think we must accept Hebra's larval explana-
tion, given us almost a century ago, of the origin of the lesions referred to by
Dr. Weidman. In that event, it would be rather difficult to draw an analogy be-
tween them and phytids or tuberculids, since both of the latter result from the
hematogenous dissemination of fungi, tubercle bacilli or their toxic products.
It can hardly be doubted, however, that the numerous granular lesions of scabies
are the direct result of irritation of the skin not from within but without, due to the
activities of the perambulating larvae.
DR. HARRY M. MARTIN, Philadelphia: The question of Demodex was brought
up in the discussion. I feel as Dr. Weidman has suggested, that we do not have
any conception of how much Demodex we really do have in human beings in this
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country. I can scarcely see why we should have less Demodex in this country
than they have in Europe. Gmeiner claimed that practically 100 per cent of the
population of Europe showed Demodex. I do not know whether that can be
possible here but I think it is higher than has been reported. Dr. Weidman
mentioned cancer. Gmeiner discussed cancer (carcinoma), eczema, furunculosis,
herpes, impetigo, lichen, lupus and other diseases in relation to Demodex and
indicated that Demodex could be found in the majority of cases; but when they
were present, they were not more numerous than in sound parts of the skin. Per-
taining to the treatment of demodectic mange, in man and dogs, with tartar
emetic, I have no information on this subject.
In reference to Spar ganum, as Dr. Weidman pointed out we have two species.
In Spar ganum mansoni the primary host is the dog. In Spar ganum proliferum
we do not know the primary host. It has only been described once in the United
States and only a few times in other parts of the world. Therefore, it is not a
very common form as it occurs in man.
The question of Sarco pies in foxes, mentioned in the discussion, I feel that no
doubt men from time to time become infested from foxes. That certainly would
be a problem for fox hunters and to the hounds that capture these animals.
With reference to the fungi that occur in our domestic animals, we have a large
variety. For instance, a number of years ago I happened in my own laboratory
to isolate an organism that belongs to the torula group found in a horse. There
were metastases to other parts of the body but not to the central nervous system.
However, in one particular portion of the vertebral column it did involve the
vertebra and was found under the coverings of the cord. We have ringworm
infections in most of the domestic animals and actinomycosis and sporotrichosis.
Coccidioides has also been reported. Therefore we have a large number of fungi
that produce disease in our domestic animals.
In reference to the Gasirophilus in the New England studies producing erup-
tions I am not prepared to say what particular species that happened to be but
it would most probably have to be the Gastrophilus intestinalis or Gastrophilus
nasalis. I pointed out in my paper that the Ancylostoma braziliense is a common
hookworm in dogs in the south, and may sometimes occur in the north and produce
creeping eruption in man in that region. The common dog hookworm (A. cani-
nuni) and the Uncinaria stenocephala, also a hookworm of the dog, exist in the
northern part of the United States and might play a part in the production of
creeping eruption.
Dr. Williamson asked how pathogenic glanders is in man. Fortunately glan-
ders seems to be fairly well under control at the present time. One of the reasons
is that the horse is disappearing to a large extent from the cities and glanders is
disappearing with it. It is extremely pathogenic to man. In the early days of
laboratory work it was probably the disease which killed more laboratory workers
than any other one. As far as the Preisz and Nocard bacillus is concerned, I do
not know about its pathogenicity in man. It does produce a disease in sheep,
however, and is very similar to tuberculosis in its manifestations.
